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CLAIMS 

[Claim(s)] 

[Claim 1] The rinse constituent for lithography characterized by being a rinse 
constituent for carrying out rinse processing of the substrate which processed the salt of 
a hydrofluoric acid and the base which does not contain a metal with the exfoliation 
liquid used as a major component, and being the constituent with which said rinse 
constituent contains a water-soluble organic solvent and water. 

[Claim 2] The rinse constituent for lithography according to claim 1 characterized by 
being at least one sort as which a water-soluble organic solvent is chosen from alcohols, 
glycol mono-ether, and an aprotic polar solvent. 

[Claim 3] The rinse constituent for lithography according to claim 2 characterized by 
alcohols being methyl alcohol, ethyl alcohol, isopropyl alcohol, and ethylene glycol. 
[Claim 4] The rinse constituent for lithography according to claim 2 characterized by 
glycol mono-ether being the diethylene-glycol monobutyl ether. 

[Claim 5] The rinse constituent for lithography according to claim 2 characterized by 
aprotic polar solvents being dimethyl sulfoxide, N.N-dimethylformamide, 
N,N-dimethylacetamide, a N-methyl-2^pyrrolidone, and 

1 ,3-dimethyl-24midazolidinone. 

[Claim 6] The exfoliation liquid which uses as a major component the salt of a 
hydrofluoric acid according to claim 1 and the base which does not contain a metal (a) 
The salt of a hydrofluoric acid and the base which does not contain a metal, (b) 
dimethyl sulfoxide, N.N-dimethylformamide, N,N-dimethylacetamide, a 
N-methyl-2-pyrrolidone, At least one sort chosen from l,3-dimethyl-24midazolidinone, 
ethylene glycol, and the diethylene-glycol monobutyl ether, The rinse constituent for 
lithography according to claim 1 characterized by being the exfoliation liquid for resists 
which contains (c) water in a list and has the hydrogen^on density (pH) in the range of 
5-8. 
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[Claim 7] The rinse constituent for lithography according to claim 1 characterized by 
the exfoliation liquid which uses as a major component the salt of a hydrofluoric acid 
according to claim 1 and the base which does not contain a metal being the exfoliation 
liquid for resists containing 0.2 - 10 % of the weight of ammonium fluorides, 30 - 90 % 
of the weight of dimethyl sulfoxide, and 5 -50 % of the weight of water. 
[Claim 8] The rinse constituent for lithography according to claim 1 to 7 characterized 
by a rinse constituent containing 20 - 90 % of the weight of water-soluble organic 
solvents, and 10 -80 % of the weight of water. 

[Claim 9] The rinse constituent for lithography characterized by a rinse constituent 
according to claim 1 containing anticorrosives further. 

[Claim 10] The rinse constituent for lithography according to claim 9 characterized by 
being at least one sort as which anticorrosives are chosen from a catechol, 2-butine -1, 
4-diol, benzotriazol, and D-sorbitol. 

[Claim 11] The rinse constituent for lithography characterized by a rinse constituent 
according to claim 9 containing 55 - 85 % of the weight of water-soluble organic 
solvents, 10 - 40 % of the weight of water, and 0.5 - 15 % of the weight of 
anticorrosives. 

[Claim 12] The art of the substrate characterized by processing at each following 
process after preparing a desired resist pattern on a substrate and carrying out etching 
processing. 

(I) Process which carries out washing processing with the process (IE) water which 
carries out rinse processing of the process (II) substrate which processes a salt with the 
base which does not contain a hydrofluoric acid and a metal for a resist pattern with the 
exfoliation liquid used as a major component with the rinse constituent for lithography 
containing a water-soluble organic solvent and water [claim 13] The art of the substrate 
characterized by being the exfoliation liquid for resists which contains at least one sort 
as which the exfoliation liquid of the (I) process in an art according to claim 12 is 
chosen from the salt, (b) dimethyl sulfoxide, the N.N-dimethylformamide, the 
N,N-dimethylacetamide, the N-methyl-2-pyrrolidone, the 

l,3-dimethyl-2-imidazolidinone, the ethylene glycol, and the diethylene-glycol 
monobutyl ether of the (a) hydrofluoric acid and the base which does not contain a 
metal, and (c) water, and has the hydrogen4on density (pH) in the range of 5-8. 
[Claim 14] (I) Art of the substrate according to claim 13 characterized by being the 
exfoliation liquid for resists with which the exfoliation liquid of a process contains the 
(a) component 0.2 the (b) component 30 - 5 - 50 % of the weight of 90-% of the weight 
and (c) components 10% of the weight. 
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[Claim 15] (I) Art of the substrate according to claim 13 or 14 characterized by for the 

(a) component in the exfoliation liquid of a process being ammonium fluoride, and the 

(b) component being dimethyl sulfoxide. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the art of the substrate using the rinse 
constituent for lithography for [ which carried out exfoliation processing of the rinse 
constituent for lithography, and the substrate used in the case of semiconductor devices 
such as IC and LSI, or liquid crystal panel component creation in more detail ] carrying 
out after rinse processing, and this rinse constituent for lithography. 
[0002] 

[Description of the Prior Art] Conventionally semiconductor devices and liquid crystal 
panel components, such as IC and LSI A photoresist is applied to homogeneity on 
insulator layers, such as conductive metal membranes, such as aluminum formed on the 
substrate, copper, and an aluminium alloy, and Si02 film. After developing negatives, 
forming a resist pattern, after drawing it with exposure or an electron ray, etching said 
conductive metal membrane and insulator layer alternatively by using this pattern as a 
mask and forming a detailed circuit, exfoliation liquid removes an unnecessary resist 
layer and it is manufactured. 

[0003] The organic amine system exfoliation liquid which used as the major component 
organic amines which used alkylbenzene sulfonic acid as the major component, such as 
organic sulfonic-acid system exfoliation liquid and monoethanolamine, as exfoliation 
liquid from which the above-mentioned resist is removed, the fluoric acid system 
exfoliation liquid which used the hydrofluoric acid as the major component are 
mentioned. It has the fault that said organic sulfonic-acid system exfoliation liquid has 
the place where organic solvents, such as a phenolic compound with high toxicity and a 
chlorobenzene, are used together to bad workability, and an environmental problem 
occurs upwards and the conductive metal membrane of a substrate etc. is easy to be 
corroded. Moreover, organic amine system exfoliation liquid has low toxicity compared 
with organic sulfonic-acid system exfoliation liquid. Although complicated processing 
is not required for waste fluid processing and the corrosion prevention effectiveness of a 
substrate that the detachability of the deterioration film formed by processing of dry 
ECHINGU, ashing, an ion implantation, etc. contains aluminum, Cu, etc. in a good top 
is excellent The detachability of the resist film which deteriorated even in the inorganic 
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property is not enough, and since processing temperature is an elevated temperature 
comparatively with 60-130 degrees C, the inflammable organic compound in exfoliation 
liquid volatilizes, since there is a danger of igniting to it, a large amount of disaster 
prevention facilities are needed, and it has a fault, such as becoming cost quantity, still 
more complicated exhaust-air processing and waste-fluid processing are [ that it tends to 
corrode peripheral devices, such as a drug solution feeder which connects the container 
containing exfoliation liquid to an exfoliation tub, from the place where a problem is in 
the safety to the body at, it is hard to deal with it upwards at, and a constituent serves as 
acidity although the fluoric-acid system exfoliation liquid which furthermore uses a 
hydrofluoric acid as a major component is excellent in the detachability of said 
inorganic deterioration film ] required — etc. — there is a trouble. 
[0004] 

[Problem(s) to be Solved by the Invention] As exfoliation liquid which solves many 
above-mentioned troubles, this invention person etc. has already proposed the 
exfoliation liquid (henceforth hydrofluoric-acid salt system exfoliation liquid) which 
used as the major component the salt of a hydrofluoric acid and the base which does not 
contain a metal. Although exfoliation processing at low temperature can perform said 
hydrofluoric-acid salt system exfoliation liquid upwards in a short time, and it can 
prevent the corrosion of the metal thin film on a substrate, a peripheral device, etc., and 
its toxicity is low and it has the advantage which can perform exhaust-air processing 
and waste-fluid processing easily, when the washing time amount in the pure-water 
washing process after exfoliation processing exceeds for about 10 minutes, there is a 
difficulty which corrodes metal thin films, such as Ti, aluminum, aluminum-Si, and 
aluminum-Si-Cu. Although said corrosion thought that it originated in a hydrofluoric 
acid arising because a hydrofluoric-acid salt contacts water, replaced pure water with 
organic solvents, such as a methanol, ethanol, isopropyl alcohol, and an acetone, and 
performed rinse processing, the crystal of a hydrofluoric-acid salt deposited on the 
substrate conversely, and it was not desirable. 

[0005] As a result of this invention person's etc. repeating research wholeheartedly in 
view of such the present condition, a header and this invention are completed for the 
burden which can prevent the corrosion of a metal thin film upwards by using as the 
constituent containing a water-soluble organic solvent and water the rinse constituent 
for carrying out rinse processing of the substrate which carried out exfoliation 
processing with hydrofluoric-acid salt system exfoliation liquid, and starts waste fluid 
processing of the pure-water penetrant remover after rinse processing being mitigable. 
Namely, [0006] This invention aims at offering the rinse constituent for lithography 
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which does not corrode the metal thin film of a substrate. 

[0007] Moreover, this invention aims at offering the art of a substrate which uses this 

rinse constituent for lithography. 

[0008] 

[Means for Solving the Problem] This invention which attains the above^nentioned 
purpose relates to the art of the substrate using the rinse constituent for lithography 
characterized by being a rinse constituent for carrying out rinse processing of the 
substrate which processed the salt of a hydrofluoric acid and the base which does not 
contain a metal with the exfoliation liquid used as a major component, and being the 
constituent with which said rinse constituent contains a water-soluble organic solvent 
and water, and this rinse constituent for lithography. 

[0009] The rinse constituent for lithography of this invention is a rinse for carrying out 
rinse processing of the semiconductor device which carried out exfoliation processing 
with hydrofluoric-acid salt system exfoliation liquid, or the substrate for liquid crystal 
panel component manufacture, and is a constituent containing a water-soluble organic 
solvent and water. As said water-soluble organic solvent, methyl alcohol, ethyl alcohol, 
Sulfoxides, such as alcohols of monovalence, such as isopropyl alcohol, and dimethyl 
sulfoxide A dimethyl sulfone, diethyl sulfone, a bis(2-hydroxyethyl) sulfone, Sulfones, 
such as a tetramethylen sulfone, N.N-dimethylformamide, N^nethyl formamide, 
N,N-dimethylacetamide, N^methyl acetamide, Amides, such as N and N-diethyl 
acetamide, a N-methyl-2-pyrrolidone, An N-ethyl-2^>yrrolidone, an 
N-propyl-2-pyrrolidone, an N^iydroxymethyl-2^>yrrolidone, Lactams, such as an 
N-liydroxyethyl-2^)yrrolidone, l,3-dimethyl-24midazolidinone, Imidazolidinone, such 
as 1, 3-diethyl-24midazolidinone, 1, and 3-diisopropyl-2-imidazolidinone Lactone, such 
as gamma-butyrolactone and delta-valerolactone, ethylene glycol, Ethylene glycol 
monomethyl ether, ethylene glycol monoethyl ether, Ethylene glycol monobutyl ether, 
ethylene glycol monomethyl ether acetate, Polyhydric alcohol, such as ethylene glycol 
monoethyl ether acetate, a diethylene glycol, the diethylene-glycol monomethyl ether, 
diethylene glycol monoethyl ether, and the diethylene-glycol monobutyl ether, and the 
derivative of those are mentioned. Although methyl alcohol, ethyl alcohol, isopropyl 
alcohol, dimethyl sulfoxide, N.N-dimethylformamide, N,N-dimethylacetamide, a 
N-methyl-2-pyrrolidone, l,3-dimethyl-2-imidazolidinone, ethylene glycol, and the 
diethylene-glycol monobutyl ether are desirable in these, processing with the alcohol of 
monovalence, such as methyl alcohol, ethyl alcohol, and isopropyl alcohol, especially 
complicated at the time of waste fluid processing of a rinse can be unnecessary, can be 
processed cheaply, and is desirable. 
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[0010] The rinse constituent for lithography of this invention contains the water-soluble 
above-mentioned organic solvent in 20 -60% of the weight of the range preferably 10 - 
80 % of the weight of water 40 to 80% of the weight 20 to 90% of the weight. If are 
easy to deposit and there are few crystals of a hydrofluoric-acid salt on a substrate when 
there are more water-soluble organic solvents than said range, the corrosion of a metal 
thin film happens and is not desirable. 

[0011] In addition to the above-mentioned component, the rinse constituent for 
lithography of this invention can contain anti corrosives. As said anticorrosives, an 
aromatic series hydroxy compound, acetylene alcohol, a carboxyl group content organic 
compound and its anhydride, a triazole compound, and a saccharide are mentioned. As 
an aromatic series hydroxy compound, concretely A phenol, cresol, A xylenol, a 
pyrocatechol, resorcinol, a hydroquinone, pyrogallol, 1, 2, 4-benzene triol, salicyl 
alcohol, p-hydroxybenzyl alcohol, Ortho hydroxybenzyl alcohol, p-hydroxy phenethyl 
alcohol, Para aminophenol, m-aminophenol, diaminophenol, Amino resorcinol, para 
hydroxybenzoic acid, o4iydroxybenzoic acid, 2, 4-dihydroxybenzoic acid, 2, 
5-dihydroxybenzoic acid, 3, 4-dihydroxybenzoic acid, 3, and 5-dihydroxybenzoic acid 
etc. can be mentioned, and a pyrocatechol is suitable especially. 

[0012] As acetylene alcohol, 2-butine -1, 4-diol, 3,5-dimethyl-14iexyn-3-ol, 
2-methyl-3-butyne-2-oar, 3-methyl-l^>entyn-3-ol, 3, the 6-dimethyl-4-octyne -3, 6-diol, 
2,4,7,9-tetra^nethyl-5-decyne-4,7-diol, 2,5-dimethyl-3-hexyne-2,5-<liol, etc. can be 
mentioned concretely. 2-butine -1 and 4-diol are suitable especially. 
[0013] As a carboxyl group content organic compound and its anhydride, they are 
formic acid, an acetic acid, a propionic acid, butanoic acid, an isobutyric acid, oxalic 
acid, a malonic acid, a succinic acid, a glutaric acid, a maleic acid, a fumaric acid, a 
benzoic acid, a phthalic acid, 1 and 2, 3-benzene tricarboxylic acid, a glycolic acid, a 
lactic acid, a malic acid, and a citric acid. An acetic anhydride, phthalic anhydride, a 
maleic anhydride, a succinic anhydride, a salicylic acid, etc. can be mentioned. As a 
desirable carboxyl group content organic compound, there are formic acid, a phthalic 
acid, a benzoic acid, phthalic anhydride, and a salicylic acid, and especially a phthalic 
acid, phthalic anhydride, and a salicylic acid are suitable. 

[0014] As a triazole compound, benzotriazol, o-tolyl triazole, m-tolyl triazole, p-tolyl 
triazole, carboxy benzotriazol, 14iydroxy benzotriazol, nitrobenzo triazole, dihydroxy 
propyl benzotriazol, etc. can be mentioned, and benzotriazol is suitable especially. 
[0015] As a saccharide, D-sorbitol, arabitol, a mannitol, sucrose, starch, etc. can be 
mentioned concretely, and D-sorbitol is suitable especially. 

[0016] Even if each above^nentioned anticorrosives are independent, and even if they 
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combine two or more sorts, they can be used. 

[0017] The rinse constituent for lithography of this invention containing the 
above-mentioned anticorrosives has the good range of 55 - 85 % of the weight of 
water-soluble organic solvents, 10 -40 % of the weight of water, and 0.5 - 15 % of the 
weight of anticorrosives. The corrosion of a metal thin film can control much more by 
containing the anticorrosives of said range, and it is suitable. 

[0018] Although it will not be limited especially if the above-mentioned 
hydrofluoric-acid salt system exfoliation liquid is exfoliation liquid which uses as a 
major component the base of the (a) hydrofluoric acid and the base which does not 
contain a metal and it is the exfoliation liquid which uses a ** (a) component as main 
components, the almost neutral exfoliation liquid for resists which contains the 
aforementioned (a) component, (b) water solubility organic solvent, and (c) water, and 
has a hydrogen-ion density (pH) in the range of 5-8 is suitable. The base which does not 
contain a metal in a molecule as a base which does not contain said metal like organic 
amines, such as fatty amine of hydroxylamines, the 1st class, the 2nd class, or the 3rd 
class, an alicyclic amine, aromatic amine, and heterocyclic amine, aqueous ammonia, or 
a low-grade alkyl quarternary-ammonium-salt radical is said. As said hydroxylamines, 
hydroxylamine, N, and N-diethylhydroxylamine etc. concretely as the 1st class fatty 
amine Monoethanolamine, ethylenediamine, 2-(2-aminoethyl amino) ethanol, etc. 
concretely as the 2nd class fatty amine Diethanolamine, a dipropyl amine, 2-ethylamino 
ethanol, etc. concretely as fatty amine of the 3rd class Dimethylamino ethanol, ethyl 
diethanolamine, etc. concretely as an alicyclic amine Cyclohexylamine, 
dicyclohexylamine, etc. concretely as aromatic amine Benzylamine, dibenzylamine, 
N^nethylbenzyl amine, etc. concretely as heterocyclic amine A pyrrole, a pyrrolidine, a 
pyrrolidone, a pyridine, a morpholine, pyrazine, a piperidine, N4iydroxyethyl piperidine, 
oxazole, a thiazole, etc. are mentioned concretely. Furthermore as a low-grade alkyl 
quarternary-ammonium-salt radical, tetramethylammonium hydroxide, 
TORIMECHIRU (2-hydroxyethyl) ammonium hydroxide (choline), etc. are mentioned 
concretely. Aqueous ammonia, monoethanolamine, and tetramethylammonium 
hydroxide are desirable especially from the place acquisition excels [ place ] in safety in 
the easy top. The salt of the base and hydrofluoric acid which do not contain said metal 
can be manufactured by adding the base which does not contain a metal in the 
hydrofluoric acid of commercial 50 - 60% concentration of hydrogen fluoride so that 
pH may be set to 5-8. It cannot be overemphasized that commercial ammonium fluoride 
can be used as said salt. pH of said hydrofluoric-acid salt system exfoliation liquid 
constituent cannot be uniquely specified from the place where the contents for making it 
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neutrality according to the class of base which does not contain the metal of 5-8 added 
to a hydrofluoric acid differ, although what is necessary is just to prepare the (a) 
component neutrally mostly for making it neutrality mostly. For example, in the case of 
aqueous ammonia, if isochore product mixing of the hydrofluoric acid and aqueous 
ammonia of equimolar concentration is carried out, the (a) component of pH made into 
the purpose can be prepared. Moreover, in the case of ethanolamine, if one mol of 
monoethanolamines is mixed with 1000ml of one mol [/l. ] hydrofluoric acids, the (a) 
component can be prepared similarly, (a) When the pH value of a component is in said 
range, there is no fall of the detachability of the deterioration film, the corrosion of 
peripheral devices, such as a metal membrane on a substrate and a drug solution feeder, 
can be controlled, and it can be dealt with safely. Furthermore, it needs the complicated 
exhaust air processing and waste fluid processing which originate in generating of said 
hydrogen fluoride from a place with few contents of hydrogen fluoride and is suitable. 
[0019] As a (b) component of the above-mentioned hydrofluoric-acid salt system 
exfoliation liquid constituent, the water-soluble organic solvent of the above-mentioned 
rinse constituent for lithography and the same water-soluble organic solvent can be used. 
Dimethyl sulfoxide, N.N-dimethylformamide, N,N-<limethylacetamide, a 
N-methyl-2-pyrrolidone, l,3-dimethyl-2-imidazolidinone, ethylene glycol, and the 
diethylene-glycol monobutyl ether excel in the detachability of the resist deterioration 
film and are desirable also in this water-soluble organic solvent. Especially, dimethyl 
sulfoxide is desirable. Moreover, when the (b) component is used as the water-soluble 
organic solvent containing at least 10% of the weight of ethylene glycol, the corrosion 
prevention effectiveness of a metal vacuum evaporationo plate is high at the time of 
exfoliation processing of a hole4ike resist pattern, and desirable to it. Under the present 
circumstances, since the corrosion prevention effectiveness improves so that there are 
many contents of ethylene glycol, it is [ an ethylene glycol independent ] good also as a 
(b) component, and it is good also as dimethyl sulfoxide and mixture of same weight. 
[0020] The 0.5 - (b) component has [ 90 % of the weight and 5 - 50 % of the weight of 
40 - (c) components ] 20 - 40% of the weight of the range preferably good [ the 
component rate of the above^nentioned hydrofluoric-acid salt system exfoliation liquid 
/ the (a) component ] 10% of the weight 0.2 to 10% of the weight preferably 30 to 90% 
of the weight. When each component contains in said range, the detachability of the 
deterioration film, the detachability in a room temperature, and the corrosion prevention 
effectiveness of a substrate improve. In the case of substrates, such as the substrate of 
metal vacuum evaporationo with which the substrate which exfoliates especially is easy 
to be corroded, for example, aluminum, aluminum-Si, and aluminum-Si-Cu, it makes it 
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indispensable to consider as said range, (a) When there are few components than said 
range, the detachability of the deterioration film falls, and in many, it becomes easy to 
corrode a substrate. 

[0021] Furthermore, the above-mentioned hydrofluoric-acid salt system exfoliation 
liquid can contain (d) anticorrosives. (d) As a component, the same thing as the 
anticorrosives of the above-mentioned rinse constituent for lithography can be used. 
Anti-corrosiveness can be improved much more, without falling the detachability of the 
deterioration film of substrates, such as aluminum, aluminum-Si, and aluminum-Si-Cu, 
by containing the aforementioned (d) component. 

[0022] 1 - 30% of the weight of the range is preferably suitable [ the component rate of 
the hydrofluoric-acid salt system exfoliation liquid containing the above^nentioned (d) 
component / 0.5 - 10-% of the weight and (b) component / 30 to 80% of the weight / 40 
-70-% of the weight and (c) component ] for the (a) component 0.2 to 10 weight for 20 
- 40-% of the weight and (d) component preferably 0.5 to 40% of the weight five to 
50% of the weight. When each component deviates from said range, it is inferior to the 
detachability of the deterioration film, and anti-corrosiveness. 

[0023] After the art of the substrate of this invention prepares a desired resist pattern on 
a substrate and carries out etching processing, it consists of the process which processes 
a salt with the base which does not contain a hydrofluoric acid and a metal for the (I) 
resist pattern with the exfoliation liquid constituent used as a major component, a 
process which carries out rinse processing of the (II) substrate with the rinse constituent 
for lithography containing a water-soluble organic solvent and water, and (III) a process 
which carries out washing processing with water. The process which prepares said resist 
pattern is good by the pattern formation approach usually performed. The resist 
constituent of a positive type or a negative mold to substrates used in the case of a 
semiconductor device or liquid crystal panel component creation, such as a silicon 
wafer and a glass substrate, for example, the rotation applying method, A resist layer is 
formed using the applying methods, such as the roll coater method and the bar 
coating-machine method. Subsequently, by irradiating or drawing radiations, such as 
ultraviolet rays, far ultraviolet rays containing an excimer laser, an electron ray, and an 
X-ray, through a mask pattern, a latent image is formed, negatives are developed in an 
alkali water solution, and there is the approach of forming a resist pattern etc. What is 
necessary is to be a room temperature and just to process for 1-20 minutes by dip 
coating etc., in said exfoliation processing. Moreover, what is necessary is to be a room 
temperature and just to process for 3 - 20 minutes by dip coating etc., in rinse 
processing. Although direct washing processing was performed without rinse processing 



9 



in the conventional exfoliation approach Although fluorine ion and a fluoride increased 
to the cleaning tank and complicated processing was needed for waste fluid processing 
at the process washed with the water of a repeat mass Since neither fluorine ion nor a 
fluoride remains in a cleaning tank in order to carry out rinse processing before washing 
processing in the art of the substrate of this invention, the burden placed on the waste 
fluid processing in a cleaning tank is required by mitigation, and there is an advantage 
which continues and can perform exfoliation processing, rinse processing, and washing 
processing efficiently upwards. 
[0024] 

[The mode of implementation of invention] Next, although an example explains this 
invention to a detail further, this invention is not limited at all by these examples. 
[0025] 
[Example] 

examples 1-6 — on the silicon wafer which vapor-deposited about 1 .O^nicrometer 
aluminum-Si-Cu film, spinner spreading of THMR4P3300 (TOKYO OHKA KOGYO 
CO., LTD. make) which is the positive type photoresist which consists of a 
naphthoquinonediazide compound and novolak resin was carried out, at 90 degrees C, 
prebake for 90 seconds was given and the resist layer of 2.0 micrometers of thickness 
was formed. This resist layer was exposed through the mask pattern using 
NSR-2005ilOD (NIKON CORP. make), negatives were developed in 2.38% of the 
weight of the tetramethylammonium hydroxide water solution, and the resist pattern 
was formed. Subsequently, postbake for 90 seconds was performed at 120 degrees C. 
[0026] Next, etching processing of the silicon wafer which vapor-deposited about 
1.0-micrometer aluminum-Si-Cu film which has the above-mentioned resist pattern was 
carried out for 168 seconds at pressure SmmTorr and the stage temperature of 20 
degrees C by having made the mixed gas of chlorine and boron trichloride into etchant 
using etching system TSS-6000 (TOKYO OHKA KOGYO CO., LTD. make), and, 
subsequently after corrosion processing was carried out for 30 seconds at pressure 
20mmTorr and the stage temperature of 20 degrees C using oxygen and the mixed gas 
of trifluoromethane. By ashing device TCA-2400 (TOKYO OHKA KOGYO CO., LTD. 
make), conditions with a pressure 0.3mmTorr and a stage temperature of 60 degrees C 
performed ashing processing for 150 seconds using oxygen gas further after said 
processing. 

[0027] The above-mentioned processed silicon wafer was immersed in 1 .0 % of the 
weight of ammonium fluoride salts, 69.0 % of the weight of dimethyl sulfoxide, and 
exfoliation liquid of 30 % of the weight of water for 5 minutes at 23 degrees C, and 
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exfoliation processing was performed. The corroded condition of the substrate after 
carrying out rinse processing and carrying out pure^svater washing further by the rinse 
of the presentation which shows the processed substrate in Table 1 was observed. The 
result is shown in Table 1 . 

[0028] In example of comparison 1 example 1, corrosive evaluation was performed like 
the example except having replaced the presentation of a rinse only with water. The 
result is shown in Table 1 . 



[0029] 
[Table 1] 
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Notes corroded-condition O: With no corrosion x: Those with corrosion [0030] 
[Effect of the Invention] Corrosion does not take place to metal thin films which are 
easy to be corroded by using the rinse constituent for lithography of this invention, such 
as aluminum, aluminum-Si, and aluminum-Si-Cu. .Moreover, if it is in the art of the 
substrate using the rinse constituent for lithography of this invention, the waste water 
treatment after [ the place where fluorine ion remains for carrying out little content 
extremely to ] pure-water washing processing is unnecessary to the pure-water penetrant 
remover after rinse processing, and can perform efficiently exfoliation processing, rinse 
processing, and washing processing to it continuously. 

TECHNICAL FIELD 

[Industrial Application] This invention relates to the art of the substrate using the rinse 
constituent for lithography for [ which carried out exfoliation processing of the rinse 
constituent for lithography, and the substrate used in the case of semiconductor devices 
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such as IC and LSI, or liquid crystal panel component creation in more detail ] carrying 
out after rinse processing, and this rinse constituent for lithography. 

PRIOR ART 

[Description of the Prior Art] Conventionally semiconductor devices and liquid crystal 
panel components, such as IC and LSI A photoresist is applied to homogeneity on 
insulator layers, such as conductive metal membranes, such as aluminum formed on the 
substrate, copper, and an aluminium alloy, and Si02 film. After developing negatives, 
forming a resist pattern, after drawing it with exposure or an electron ray, etching said 
conductive metal membrane and insulator layer alternatively by using this pattern as a 
mask and forming a detailed circuit, exfoliation liquid removes an unnecessary resist 
layer and it is manufactured. 

[0003] The organic amine system exfoliation liquid which used as the major component 
organic amines which used alkylbenzene sulfonic acid as the major component, such as 
organic sulfonic-acid system exfoliation liquid and monoethanolamine, as exfoliation 
liquid from which the above^nentioned resist is removed, the fluoric acid system 
exfoliation liquid which used the hydrofluoric acid as the major component are 
mentioned. It has the fault that said organic sulfonic-acid system exfoliation liquid has 
the place where organic solvents, such as a phenolic compound with high toxicity and a 
chlorobenzene, are used together to bad workability, and an environmental problem 
occurs upwards and the conductive metal membrane of a substrate etc. is easy to be 
corroded. Moreover, organic amine system exfoliation liquid has low toxicity compared 
with organic sulfonic-acid system exfoliation liquid. Although complicated processing 
is not required for waste fluid processing and the corrosion prevention effectiveness of a 
substrate that the detachability of the deterioration film formed by processing of dry 
ECHINGU, ashing, an ion implantation, etc. contains aluminum, Cu, etc. in a good top 
is excellent The detachability of the resist film which deteriorated even in the inorganic 
property is not enough, and since processing temperature is an elevated temperature 
comparatively with 60-130 degrees C, the inflammable organic compound in exfoliation 
liquid volatilizes, since there is a danger of igniting to it, a large amount of disaster 
prevention facilities are needed, and it has a fault, such as becoming cost quantity, still 
more complicated exhaust-air processing and waste-fluid processing are [ that it tends to 
corrode peripheral devices, such as a drug solution feeder which connects the container 
containing exfoliation liquid to an exfoliation tub, from the place where a problem is in 
the safety to the body at, it is hard to deal with it upwards at, and a constituent serves as 
acidity although the fluoric-acid system exfoliation liquid which furthermore uses a 
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hydrofluoric acid as a major component is excellent in the detachability of said 
inorganic deterioration film ] required — etc. — there is a trouble. 

EFFECT OF THE INVENTION 

[Effect of the Invention] Corrosion does not take place to metal thin films which are 
easy to be corroded by using the rinse constituent for lithography of this invention, such 
as aluminum, aluminum-Si, and aluminum-Si-Cu. Moreover, if it is in the art of the 
substrate using the rinse constituent for lithography of this invention, the waste water 
treatment after [ the place where fluorine ion remains for carrying out little content 
extremely to ] pure-water washing processing is unnecessary to the pure-water penetrant 
remover after rinse processing, and can perform efficiently exfoliation processing, rinse 
processing, and washing processing to it continuously. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] As exfoliation liquid which solves many 
above-mentioned troubles, this invention person etc. has already proposed the 
exfoliation liquid (henceforth hydrofluoric-acid salt system exfoliation liquid) which 
used as the major component the salt of a hydrofluoric acid and the base which does not 
contain a metal. Although exfoliation processing at low temperature can perform said 
hydrofluoric-acid salt system exfoliation liquid upwards in a short time, and it can 
prevent the corrosion of the metal thin film on a substrate, a peripheral device, etc., and 
its toxicity is low and it has the advantage which can perform exhaust-air processing 
and wastenfluid processing easily, when the washing time amount in the pure^water 
washing process after exfoliation processing exceeds for about 10 minutes, there is a 
difficulty which corrodes metal thin films, such as Ti, aluminum, aluminum-Si, and 
aluminum-Si-Cu. Although said corrosion thought that it originated in a hydrofluoric 
acid arising because a hydrofluoric-acid salt contacts water, replaced pure water with 
organic solvents, such as a methanol, ethanol, isopropyl alcohol, and an acetone, and 
performed rinse processing, the crystal of a hydrofluoric-acid salt deposited on the 
substrate conversely, and it was not desirable. 

[0005] As a result of this invention person's etc. repeating research wholeheartedly in 
view of such the present condition, a header and this invention are completed for the 
burden which can prevent the corrosion of a metal thin film upwards by using as the 
constituent containing a water-soluble organic solvent and water the rinse constituent 
for carrying out rinse processing of the substrate which carried out exfoliation 
processing with hydrofluoric-acid salt system exfoliation liquid, and starts waste fluid 
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processing of the pure-water penetrant remover after rinse processing being mitigable. 
Namely, [0006] This invention aims at offering the rinse constituent for lithography 
which does not corrode the metal thin film of a substrate. 

[0007] Moreover, this invention aims at offering the art of a substrate which uses this 
rinse constituent for lithography. 

MEANS 

[Means for Solving the Problem] This invention which attains the above-mentioned 
purpose relates to the art of the substrate using the rinse constituent for lithography 
characterized by being a rinse constituent for carrying out rinse processing of the 
substrate which processed the salt of a hydrofluoric acid and the base which does not 
contain a metal with the exfoliation liquid used as a major component, and being the 
constituent with which said rinse constituent contains a water-soluble organic solvent 
and water, and this rinse constituent for lithography. 

[0009] The rinse constituent for lithography of this invention is a rinse for carrying out 
rinse processing of the semiconductor device which carried out exfoliation processing 
with hydrofluoric-acid salt system exfoliation liquid, or the substrate for liquid crystal 
panel component manufacture, and is a constituent containing a water-soluble organic 
solvent and water. As said water-soluble organic solvent, methyl alcohol, ethyl alcohol, 
Sulfoxides, such as alcohols of monovalence, such as isopropyl alcohol, and dimethyl 
sulfoxide A dimethyl sulfone, diethyl sulfone, a bis(2-4iydroxyethyl) sulfone, Sulfones, 
such as a tetramethylen sulfone, N.N-dimethylformamide, N-methyl formamide, 
N,N-dimethylacetamide, N-methyl acetamide, Amides, such as N and N-diethyl 
acetamide, a N-methyl-2-pyrrolidone, An N-ethyl-2^>yrrolidone, an 
N^ropyl-2-pyrrolidone, an N4iydroxymethyl-2-pyrrolidone, Lactams, such as an 
N-hydroxyethyl-2^pyrrolidone, l,3-dimethyl-24midazolidinone, Imidazolidinone, such 
as 1, 3-diethyl-2-imidazolidinone, 1, and 3-diisopropyl-24midazolidinone Lactone, such 
as gamma-butyrolactone and delta-valerolactone, ethylene glycol, Ethylene glycol 
monomethyl ether, ethylene glycol monoethyl ether, Ethylene glycol monobutyl ether, 
ethylene glycol monomethyl ether acetate, Polyhydric alcohol, such as ethylene glycol 
monoethyl ether acetate, a diethylene glycol, the diethylene-glycol monomethyl ether, 
diethylene glycol monoethyl ether, and the diethylene-glycol monobutyl ether, and the 
derivative of those are mentioned. Although methyl alcohol, ethyl alcohol, isopropyl 
alcohol, dimethyl sulfoxide, N.N-dimethylformamide, N,N-dimethylacetamide, a 
N^methyl-2^>yrrolidone, l,3-dimethyl-2^midazolidinone, ethylene glycol, and the 
diethylene-glycol monobutyl ether are desirable in these, processing with the alcohol of 
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monovalence, such as methyl alcohol, ethyl alcohol, and isopropyl alcohol, especially 
complicated at the time of waste fluid processing of a rinse can be unnecessary, can be 
processed cheaply, and is desirable. 

[0010] The rinse constituent for lithography of this invention contains the water-soluble 
above-mentioned organic solvent in 20-60% of the weight of the range preferably 10 - 
80 % of the weight of water 40 to 80% of the weight 20 to 90% of the weight. If are 
easy to deposit and there are few crystals of a hydrofluoric-acid salt on a substrate when 
there are more water-soluble organic solvents than said range, the corrosion of a metal 
thin film happens and is not desirable. 

[0011] In addition to the abovennentioned component, the rinse constituent for 
lithography of this invention can contain anticorrosives. As said anticorrosives, an 
aromatic series hydroxy compound, acetylene alcohol, a carboxyl group content organic 
compound and its anhydride, a triazole compound, and a saccharide are mentioned. As 
an aromatic series hydroxy compound, concretely A phenol, cresol, A xylenol, a 
pyrocatechol, resorcinol, a hydroquinone, pyrogallol, 1, 2, 4-benzene triol, salicyl 
alcohol, p-hydroxybenzyl alcohol, Ortho hydroxybenzyl alcohol, p-hydroxy phenethyl 
alcohol, Para aminophenol, m-aminophenol, diaminophenol, Amino resorcinol, para 
hydroxybenzoic acid, o-hydroxybenzoic acid, 2, 4-dihydroxybenzoic acid, 2, 
5-dihydroxybenzoic acid, 3,4-dihydroxybenzoic acid, 3, and 5-dihydroxybenzoic acid 
etc. can be mentioned, and a pyrocatechol is suitable especially. 

[0012] As acetylene alcohol, 2-butine -1, 4-diol, 3,5-dimethyl-14iexyn-3-ol, 
2-methyl-3-butyne-2-oar, 3-methyl-l-pentyn-3-ol, 3, the 6-dimethyl-4-octyne -3, 6-diol, 
2,4,7,9-tetra-methyl-5-decyne-4,7-diol, 2,5-dimethyl-3-hexyne-2,5-diol, etc. can be 
mentioned concretely. 2-butine -1 and 4-diol are suitable especially. 
[0013] As a carboxyl group content organic compound and its anhydride, they are 
formic acid, an acetic acid, a propionic acid, butanoic acid, an isobutyric acid, oxalic 
acid, a malonic acid, a succinic acid, a glutaric acid, a maleic acid, a fumaric acid, a 
benzoic acid, a phthalic acid, 1 and 2, 3-benzene tricarboxylic acid, a glycolic acid, a 
lactic acid, a malic acid, and a citric acid. An acetic anhydride, phthalic anhydride, a 
maleic anhydride, a succinic anhydride, a salicylic acid, etc. can be mentioned. As a 
desirable carboxyl group content organic compound, there are formic acid, a phthalic 
acid, a benzoic acid, phthalic anhydride, and a salicylic acid, and especially a phthalic 
acid, phthalic anhydride, and a salicylic acid are suitable. 

[0014] As a triazole compound, benzotriazol, o-tolyl triazole, m-tolyl triazole, p-tolyl 
triazole, carboxy benzotriazol, 1 -hydroxy benzotriazol, nitrobenzo triazole, dihydroxy 
propyl benzotriazol, etc. can be mentioned, and benzotriazol is suitable especially. 
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[0015] As a saccharide, D-sorbitol, arabitol, a mannitol, sucrose, starch, etc. can be 
mentioned concretely, and D-sorbitol is suitable especially. 

[0016] Even if each above-mentioned anticorrosives are independent, and even if they 
combine two or more sorts, they can be used. 

[0017] The rinse constituent for lithography of this invention containing the 
above-mentioned anticorrosives has the good range of 55 - 85 % of the weight of 
water-soluble organic solvents, 10 -40 % of the weight of water, and 0.5 - 15 % of the 
weight of anticorrosives. The corrosion of a metal thin film can control much more by 
containing the anticorrosives of said range, and it is suitable. 

[0018] Although it will not be limited especially if the above-mentioned 
hydrofluoric-acid salt system exfoliation liquid is exfoliation liquid which uses as a 
major component the base of the (a) hydrofluoric acid and the base which does not 
contain a metal and it is the exfoliation liquid which uses a ** (a) component as main 
components, the almost neutral exfoliation liquid for resists which contains the 
aforementioned (a) component, (b) water solubility organic solvent, and (c) water, and 
has a hydrogen-ion density (pH) in the range of 5-S is suitable. The base which does not 
contain a metal in a molecule as a base which does not contain said metal like organic 
amines, such as fatty amine of hydroxylamines, the 1st class, the 2nd class, or the 3rd 
class, an alicyclic amine, aromatic amine, and heterocyclic amine, aqueous ammonia, or 
a low-grade alkyl quarternary-ammonium-salt radical is said. As said hydroxylamines, 
hydroxylamine, N, and N-diethylhydroxylamine etc. concretely as the 1st class fatty 
amine Monoethanolamine, ethylenediamine, 2-<2-aminoethyl amino) ethanol, etc. 
concretely as the 2nd class fatty amine Diethanolamine, a dipropyl amine, 2-ethylamino 
ethanol, etc. concretely as fatty amine of the 3rd class Dimethylamino ethanol, ethyl 
diethanolamine, etc. concretely as an alicyclic amine Cyclohexylamine, 
dicyclohexylamine, etc. concretely as aromatic amine Benzylamine, dibenzylamine, 
N-methylbenzyl amine, etc. concretely as heterocyclic amine A pyrrole, a pyrrolidine, a 
pyrrolidone, a pyridine, a morpholine, pyrazine, a piperidine, N-hydroxyethyl piperidine, 
oxazole, a thiazole, etc. are mentioned concretely. Furthermore as a low-grade alkyl 
quarternary-ammonium-salt radical, tetramethylammonium hydroxide, 
TORIMECHIRU (24iydroxyethyl) ammonium hydroxide (choline), etc. are mentioned 
concretely. Aqueous ammonia, monoethanolamine, and tetramethylammonium 
hydroxide are desirable especially from the place acquisition excels [ place ] in safety in 
the easy top. The salt of the base and hydrofluoric acid which do not contain said metal 
can be manufactured by adding the base which does not contain a metal in the 
hydrofluoric acid of commercial 50 - 60% concentration of hydrogen fluoride so that 
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pH may be set to 5-8. It cannot be overemphasized that commercial ammonium fluoride 
can be used as said salt. pH of said hydrofluoric-acid salt system exfoliation liquid 
constituent cannot be uniquely specified from the place where the contents for making it 
neutrality according to the class of base which does not contain the metal of 5-8 added 
to a hydrofluoric acid differ, although what is necessary is just to prepare the (a) 
component neutrally mostly for making it neutrality mostly. For example, in the case of 
aqueous ammonia, if isochore product mixing of the hydrofluoric acid and aqueous 
ammonia of equimolar concentration is carried out, the (a) component of pH made into 
the purpose can be prepared. Moreover, in the case of ethanolamine, if one mol of 
monoethanolamines is mixed with 1000ml of one mol [/I. ] hydrofluoric acids, the (a) 
component can be prepared similarly, (a) When the pH value of a component is in said 
range, there is no fall of the detachability of the deterioration film, the corrosion of 
peripheral devices, such as a metal membrane on a substrate and a drug solution feeder, 
can be controlled, and it can be dealt with safely. Furthermore, it needs the complicated 
exhaust air processing and waste fluid processing which originate in generating of said 
hydrogen fluoride from a place with few contents of hydrogen fluoride and is suitable. 
[0019] As a (b) component of the above^nentioned hydrofluoric-acid salt system 
exfoliation liquid constituent, the water-soluble organic solvent of the above^nentioned 
rinse constituent for lithography and the same water-soluble organic solvent can be used. 
Dimethyl sulfoxide, N.N-dimethylformamide, N,N-dimethylacetamide, a 
N-methyl-2^>yrrolidone, l,3-dimethyl-24midazolidinone, ethylene glycol, and the 
diethylene-glycol monobutyl ether excel in the detachability of the resist deterioration 
film and are desirable also in this water-soluble organic solvent. Especially, dimethyl 
sulfoxide is desirable. Moreover, when the (b) component is used as the water-soluble 
organic solvent containing at least 10% of the weight of ethylene glycol, the corrosion 
prevention effectiveness of a metal vacuum evaporationo plate is high at the time of 
exfoliation processing of a hole-like resist pattern, and desirable to it. Under the present 
circumstances, since the corrosion prevention effectiveness improves so that there are 
many contents of ethylene glycol, it is [ an ethylene glycol independent ] good also as a 
(b) component, and it is good also as dimethyl sulfoxide and mixture of same weight. 
[0020] The 0.5 - (b) component has [ 90 % of the weight and 5 - 50 % of the weight of 
40 - (c) components ] 20 - 40% of the weight of the range preferably good [ the 
component rate of the above-mentioned hydrofluoric-acid salt system exfoliation liquid 
/ the (a) component ] 10% of the weight 0.2 to 10% of the weight preferably 30 to 90% 
of the weight. When each component contains in said range, the detachability of the 
deterioration film, the detachability in a room temperature, and the corrosion prevention 
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effectiveness of a substrate improve. In the case of substrates, such as the substrate of 
metal vacuum evaporationo with which the substrate which exfoliates especially is easy 
to be corroded, for example, aluminum, aluminum-Si, and aluminum-Si-Cu, it makes it 
indispensable to consider as said range, (a) When there are few components than said 
range, the detachability of the deterioration film falls, and in many, it becomes easy to 
corrode a substrate. 

[0021] Furthermore^ the above-mentioned hydrofluoric-acid salt system exfoliation 
liquid can contain (d) anticorrosives. (d) As a component, the same thing as the 
anticorrosives of the above-mentioned rinse constituent for lithography can be used. 
Anti-corrosiveness can be improved much more, without falling the detachability of the 
deterioration film of substrates, such as aluminum, aluminum-Si, and aluminum-Si-Cu, 
by containing the aforementioned (d) component. 

[0022] 1 - 30% of the weight of the range is preferably suitable [ the component rate of 
the hydrofluoric-acid salt system exfoliation liquid containing the above^nentioned (d) 
component / 0.5 - 10-% of the weight and (b) component / 30 to 80% of the weight / 40 

- 70-% of the weight and (c) component ] for the (a) component 0.2 to 10 weight for 20 

- 40-% of the weight and (d) component preferably 0.5 to 40% of the weight five to 
50% of the weight. When each component deviates from said range, it is inferior to the 
detachability of the deterioration film, and anti-corrosiveness. 

[0023] After the art of the substrate of this invention prepares a desired resist pattern on 
a substrate and carries out etching processing, it consists of the process which processes 
a salt with the base which does not contain a hydrofluoric acid and a metal for the (I) 
resist pattern with the exfoliation liquid constituent used as a major component, a 
process which carries out rinse processing of the (II) substrate with the rinse constituent 
for lithography containing a water-soluble organic solvent and water, and (III) a process 
which carries out washing processing with water. The process which prepares said resist 
pattern is good by the pattern formation approach usually performed. The resist 
constituent of a positive type or a negative mold to substrates used in the case of a 
semiconductor device or liquid crystal panel component creation, such as a silicon 
wafer and a glass substrate, for example, the rotation applying method, A resist layer is 
formed using the applying methods, such as the roll coater method and the bar 
coating^nachine method. Subsequently, by irradiating or drawing radiations, such as 
ultraviolet rays, far ultraviolet rays containing an excimer laser, an electron ray, and an 
X-ray, through a mask pattern, a latent image is formed, negatives are developed in an 
alkali water solution, and there is the approach of forming a resist pattern etc. What is 
necessary is to be a room temperature and just to process for 1-20 minutes by dip 
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coating etc., in said exfoliation processing. Moreover, what is necessary is to be a room 
temperature and just to process for 3-20 minutes by dip coating etc., in rinse 
processing. Although direct washing processing was performed without rinse processing 
in the conventional exfoliation approach Although fluorine ion and a fluoride increased 
to the cleaning tank and complicated processing was needed for waste fluid processing 
at the process washed with the water of a repeat mass Since neither fluorine ion nor a 
fluoride remains in a cleaning tank in order to carry out rinse processing before washing 
processing in the art of the substrate of this invention, the burden placed on the waste 
fluid processing in a cleaning tank is required by mitigation, and there is an advantage 
which continues and can perform exfoliation processing, rinse processing, and washing 
processing efficiently upwards. 
[0024] 

[The mode of implementation of invention] Next, although an example explains this 
invention to a detail further, this invention is not limited at all by these examples. 

EXAMPLE 
[Example] 

examples 1-6 — on the silicon wafer which vapor-deposited about l.O^nicrometer 
aluminum-Si-Cu film, spinner spreading of THMR-iP3300 (TOKYO OHKA KOGYO 
CO., LTD. make) which is the positive type photoresist which consists of a 
naphthoquinonediazide compound and novolak resin was carried out, at 90 degrees C, 
prebake for 90 seconds was given and the resist layer of 2.0 micrometers of thickness 
was formed. This resist layer was exposed through the mask pattern using 
NSR-2005il0D (NIKON CORP. make), negatives were developed in 2.38% of the 
weight of the tetramethylammonium hydroxide water solution, and the resist pattern 
was formed. Subsequently, postbake for 90 seconds was performed at 120 degrees C. 
[0026] Next, etching processing of the silicon wafer which vapor-deposited about 
l.O^nicrometer aluminum-Si-Cu film which has the above^nentioned resist pattern was 
carried out for 168 seconds at pressure 5mmTorr and the stage temperature of 20 
degrees C by having made the mixed gas of chlorine and boron trichloride into etchant 
using etching system TSS-6000 (TOKYO OHKA KOGYO CO., LTD. make), and, 
subsequently after corrosion processing was carried out for 30 seconds at pressure 
20mmTorr and the stage temperature of 20 degrees C using oxygen and the mixed gas 
of trifluoromethane. By ashing device TCA-2400 (TOKYO OHKA KOGYO CO., LTD. 
make), conditions with a pressure 0.3mmTorr and a stage temperature of 60 degrees C 
performed ashing processing for 150 seconds using oxygen gas further after said 
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processing. 

[0027] The above-mentioned processed silicon wafer was immersed in 1 .0 % of the 
weight of ammonium fluoride salts, 69.0 % of the weight of dimethyl sulfoxide, and 
exfoliation liquid of 30 % of the weight of water for 5 minutes at 23 degrees C, and 
exfoliation processing was performed. The corroded condition of the substrate after 
carrying out rinse processing and carrying out pure-water washing further by the rinse 
of the presentation which shows the processed substrate in Table 1 was observed. The 
result is shown in Table 1 . 

[0028] In example of comparison 1 example 1, corrosive evaluation was performed like 
the example except having replaced the presentation of a rinse only with water. The 
result is shown in Table 1 . 
[0029] 
[Table 1] 



Notes corroded^condition O: With no corrosion x: Those with corrosion 
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[0 0 0 1 ] 

gijas b^cOD^ U >^MST^fe^co uy^77^f —m 
u>x^ffi;&%> ^guy^77^^u>xi« 

[0 0 0 2] 

[«e*^s«] a*, i c^>l s i m<D^m»m=M*m 

7;^xt)A^foflMIl^S i o,»* 
X^H^tCctoaHbfcOD^, SibTl/yXW^ 
#M^I6^^ilS?Ki^x>y^ 1 >^U> «ffl[Hl&&£^ 

[0 0 0 3] ±El/yXh^iSt^*MiL,m 



( 3 

3 

£gjs&# 1 1 it 7 v m.^mnms. ztfimvf mm 
*>ftmmm<> &tcmmmmt)m±-rz±iz. »s© 

fc*aaiaft*t6 o~ i 3 ortjtt^waswfcae), tijui 

[0 0 0 4] 

£&v>£*<fc©:££^Mj£#£Lfc*l(&i8[ (£TF7Wb 
**B6***IIB*t^5) *HC«3KUT^*. hi!b27 

»«rW**»l 0£HH£jB*.«&, T i , Al. A 1 — S 
U Al-Si-C u&i'ffl#l»I^ltt5l,^ 

h>#©^«&!*ICftATy >7^a£fro/fc^\ i^tC 
Sffi-hfC 7 -y ^b7K^l?^©iSS^Wm tJf$L H h(DX' 40 

[0 0 0 5] ClSUfcStttHS*, *^BJ^««i*0f 
^^atafcig^. 7-^(k*^Kffi^fiJg8jKTSf)g(IMSb 

5£j«l/fc*>©Tfc5. T^ftS. 
[0 0 0 6] *3gW4> 

'J V ^ 5 7-f — ffl U >7?KmfiE%€:^«T^. d t 50 
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[0 0 0 7] S'J7^7-f-ffl'J> 
[0 0 0 8] 

[sS^$-«ft-T-5ita6©#a] ±f2gW£iiJ&T -5*% 
"Wte. 7-7{b*fil&£:&S£^$&(^a<h©:&£r£B 

j*#£T**re»-e»aufc*«& y >x#ia-T 
T5U7^7 7-<-ffl'j>7,«ffl^ > sy;i'jy^7 

[0 0 0 9] #3gBJ© U7^77^ — ffl 'J >7^fi£% 

^jRft^^^^Kiiffloas^ y >7.&g-r-2)fcs!>© 

a— ;k x^;pt;pzi— ;k -f y 7"n \d)VT)Vz2— )vm 

**->Kgi. ^y^s/i^ui^y, -7x3^x;i^>\ t* 
X (2-bh*n+yXf;l') x;P*>. fh7/f V> 
7;U3f:>^©X;i/*:>^ N, N-y^f;l/*M75 

7SK, N-y^Py-fe h75 h\ N, N - ^X^UT 
tF7SHf©7Sh'i, N-y?yW- 2-fcfnD K 
>> N-X^JV- 2 - fcf.a y K>. N-7nf;l^-2- 

N-t KD+ylf;P-2-fP l J K>#©7^^A 
gi> 1, 3->?y^;U-2 — fS^/Uvyx 1, 3 
-yI^-2-f S^yjvV >. 1, 3-y-fV7 

aifji-2 — r s ?v y >»y >3?©-f 5 y s?y > 

r-7fn 7 7h>, 6 -A1/D77 h>#©77 
y^;px— 5S>K x^i/>7*U ^-Kyif/n-T 
n-;p^yy^;i,x-^T-tr7"-h. xfl/yT" 

ij3-;R7lf;H-T^7t7-h, -7X^1/ >^7* 

u 3 yi? u >;7* y 3 y y ?;n- 
-7x^i/>7*y n— ;w/ifji/x- -yx?L^> 
^y n-;u^y 7^;i^x— ^^©^■fiBT^xi— 
^©K^^Ptf cnf.ctt?. y^T;w 

i'y^X^^v'H, N, N-y^f;^A75 

h\ n, N-^y^y-tr h7S h*. N-y^p-2- 
fD'jFx l. 3-7^^-2 — r 5 yyj -7y 
>. x? i/ >y ij n -MtKy xf u > y U 3 - ;n=y 
7f;n-f^*«ii/U)!i5. $ficy^;u7;U3-ju, 
x^;ut;pxi-;^ -f y7 p Dtf;U7;uzi— ^t*©— <ffi 
©7;un-;uAi'j>7siK©^jaia»#«c«$i^a^T 



( 4 ) 

5 

[0 0 10] *^WJV^77^-fflU >X^§j£f3 
tt> ±SE*«ttW«««ES2 0-9 011%, ff£L< 
(£4 0-8 011%, * 1 0-8 0ii%, » £b< tt 
2O-6Oil%0SiTMt^ *«te*«««ia* 

[001 i ] ^mM(D U y^77-r — ffi U >xiSfflfiKft 

fitFP^Wt^tlTH ^m\zy^j—)V, 
t?W—)V. *z/VS—)W tro*^3— ;k l^/n^ 
/ — tHn+yx eu^u-jk i, 2, 4-^ 

— ;k p-i:Ho*y7x*f;i/7;P3-jk p-t^ 

o-tHn + y$lSi, 2, 4-ytHP^>S 
If^, 2, 5~ytFn + yMSl> 3, 4->?t 

So 

[0 0 12] 7t?l/>7i^-;^lTH a^Mf^ 
2 ~^>- 1 , 4-$?*— ;K 3, 5-^^^;u-i 
-^\^->>- 3-*— ;k 2 -y^;p- 3 -y^>- 2 

;k 3 -y^- 1 -^>^>- 3 -3-— 30 
3, 6-> ? ^^-4~^^^>-3, 6->^— 
2, 4, 7, 9-«r*h^y<^;^- 5-^>>-4, 7- 
;K 2, 5 3 -'V^>>- 2, 5- 

1, 4-^^--;^WiiT*So 

[0 0 13] *;^#^ri/^S-&#*«ft&*RtX-€-«>Jt 
TKftttTd NUB* 7°DW>^ -f V 

§§^, 7D>|, rm^s, >f;i^;H&> v 

ly-f 7v;i/8, $IS8, :7*;i/R* 1,2,3 

[0 0 14] hUjy-JWtftfttbTtt, ^/h'J 

p-h t J^hU77-ik *M+y^>7h 
U77-;k l-tHP*y^>7hU77-;k ~h 50 
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P^>7hU77-;K HP*y7Dl:M>^h 
U77- ;i^£*tfS-£^"C^, tTt)^>7h'J7 

[ooi5]»8iim jUfcWfcD-v^eh- 
;k Ty\ih-)V. v>- l — 

[ooi6] ±e#W£»ra:Jii3ft-c*>* X2ia±sa 

[0 0 17] JhfBB&ft^J^^TS^WcoUy^^^ 
*ittt«i§K5 5-8 5l 
»%, *1 0-4 011%, Kft^JO. 5-1511% 

[ooi8] ±my yity^mmmmmmmu, u) y 
mm-e$>n\th<\zm^nm^ mm u> 

(b) (c) mtb, 3&^** 

-f (pH) #*5-8CD$SBtC&£te«^tt<Z)l/ 

*S^5£T^>fc:£tD#«tT^>, T>^-T7KXte{& 

tbm M«(:tHP^y;P75X N, N-^x 
^tKP^y;V7^>^£^ ^lIMi75>^ 
l/tli A#»i:t/x^/-;P75>, x^i/>y7 
a >, 2- (2 -y ^ yx^7$y) x^y — 

-;y&£^\ ^3MISS«75>tbT^ JW*Mfc 

y/^7^yx^/-jk x^yx^y — ;i/T ^ > 

-tHp+yx^vtxijyx :*+uv— ;k ?77 
-;wi£**#tf&ns. <*sic^7;m^s§4»t> 

9At HP + y H, h'J/fiV (2-tFP^>Xf 
M 7>«At:FP^yF (PU» 

n^»o ttt)7> : Ex7*, ^yx^y-^^x ^ 

h^/Wytx^AtFn + yFliAWWfe 

so-60 %mm<Dy yitfcmmz&m&^tz 

P 5-8 fcteSck 5 IC^JOTS ^ fcTSiS 



( 5 

7 

^MJ5£#)©pH&5~8<D««4 , tt»C-r-2){C« (a) 

tia-rz&mzs&u.^m&ommiz «t o ^^tcT-sfci* 

5pH© (a) rt^HBTtS. Sfc. X^y-JUT 
3 >©*§•&, i qe;u/ l (Dy^yit^mmi 0 0 Om 1 £ 10 
^ y x^ y 5 > l t)i£ ^g-g-rnffi u«fc 5 \z 

(a) (a) ^©pHM^MteW 

m(»^&mfr'pfc^£z\^frzmm7-yit7i<.m<D3€!k\z 

[0 0 19] ±IB7yft:**»ia**l«iBaiJ«#l© 

(b) ffi^tum Btr^rauy^^7^— fflu >x?s 20 

~>h\ N, N-y/fMM7SF, N. N~iS*9- 
*7th73K. N-y^;U-2-tfPU H>. 1, 3 
-^^-2.-f5^/Uyy>, Xfl/>^U3- 
MO^yif i/y^'Ja — y y^px— T^at i> 

xh^wmomM&izm.tifts.v^. s^^k*. 

;l>**-> WjfSU>. Sfc, (b) f&7}-£4>&< 

&jR&#«©JB£BfrJk3&*J&«<K . -JffSL^. C©K, 
±t50tifk>^j3-;Hit (b) i»il,T 

[0 0 2 0] ±E7yffc***i6jgi!Hi*©fi)c«-«^' 
tt, (a) 0. 2~10li%, !H$b<li0. 

5~10H%. (b) W3 0~9 0li%, }f$ 
L<«4 0~9 01i%M (c) /&#5~5 OSS 

ff$Ktt2 0~4 OM*%©t5H7>Scfct,^ milB^ 40 

SX©fifgH4, SDCS^W^^KJh^^^jt-r-S. 

IJA1, Al-SK A 1 - S i -Cu&t'CiS©! 
•&»C«HUBSISaiT-5C:<i:^^tT-5. (a) 

u g>^m-£;iz\3.&mtfm&is%<tzz>. 

[0 0 2 1] ±fB7^-fk*^^^i"Illligtt 
(d) ffi&m*^TZ>Z\£ifi-£%Z>. (d) fi£#<hL 
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tmm(Db<Dtfmm-??gz>. sate (d) j5£#£^irr-5 

^K^©fi8itt ^teTT £ Z £ 13. < Wftt^-gi (6]± 

[0022] ±ie (d) f$.ttz^mTz>?vik*mmw. 

*IW*aEOj*»W^-tt. (a) j£#*S0. 2-10JI 
I. !f$L<H0. 5~1011%. (b)/£yi-#3 0 
~8 0«*%, »$L<tt4 0~7 0*jl%. (c) fi£ 
^5~5 0li%, ff$L<tt2 0~4 0ll%, 
(d) J&##0. 5~4 0Sfi%. W£L.<te, 1-3 

[0023] *^^©*«©MS7jfe«> mm±izmm 

(i) wt\ hn^->^yyit7^mm£^m^^i3. 
^mm£<DM&^mmft£?zmffimmi&%>iT*mw-Tz> 
Jim. (in »«£*^tt*a^«££*£^rr$y 

yy*y7^-ffl'J >Xi88Lj&!feTU >X»ltl.Ii. 
*>cfcl* (III) *Tft#$SS?T-5I@^ SiJfE 

f^^©Bl: ft ffl ^ n§ -> U 3 > ^ 1 - a-?>^ 7 X 

u—)vu—j7—&, n—i—i7—mi3.ii(D 

m^m. xmfs.£<o«imm^mitx\tmm-rzz£ 
iz&Qmm&Bf&v. T)wj*mm-cmmv. u^x 
bn?->$:Wf&-rz>jjmmtf3b?>. mmmmmmzte 
t^xte. mm&fc.£iz£<o i guT\ i~2o»r B iiat 

ctO^iST*. 3~2 Oyjf^&Smtxi:^,, «E*©pJ!tl 
(C U >Xj!lli£t5fc6ft^il;7 -y *-f ^->^7 -yft 

j)mm-?^z>±.\z, mmmm* u>x^s. 

[0 0 2 4] 

[0 0 2 5] 
[*i56^J] 

*J60iJ 1 ~ 6 

^1. 0«mfflAI-Si-CuKIfl,ty'j3y 
^X-/\JiJC^-7 h + y >-^7> ; hMb^<»:y^^ .y^ 
etJg^e>^#yI*H/yXhT^^THMR - i P 



3 3 0 0 (*SC«<bX*ttK) *xt;>t-ft*i/T, 
9ot:t> 9 ofj>ra<0yu^— £*SSb, IS/? 2. 0m 

mOl/yXM^Mbfc. KDUyxMSNSR- 
2 0 0 5 i 1 0D Ua>a») 

>^IT, »3fcU 2. 3 8Sa%(D^h^^^;UT 

-y&mrftvfco #;^x\ i2ott9o#«xh 

1. OjamCDA 1 -S i -CuISIflfcy'Jn^ 
I-;\4x^>^iTSS-6 0 0 0 (jgJiCJfrffcX 

^ > h £ bT> EE^J 5 mmT o r r , Xf-vfil 2 0 
^^^D^^XO^^^TX^^V^ EE^2 0mmTor 
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2 4 0 0 (JKDSOSftXSSthW T\ tvCffi 
^70. 3mmTorr, Xr-yM6 O^frTl 

[0 0 2 7] ±|B«B3a»'>U3>^X— A*. 7yft7 
>t-^All. 011%, y^^XM^yH6 

[0 0 2 8] Jt«« 1 
[0 0 2 9] 

[* 1] 
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(70 : 30) 
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J -)\» 
(30 : 70) 
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(70 : 30) 
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^vyDhWr;U3-^ :7tC 
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[0 0 3 0] 

^ffifflnuttaoit^niMK ai-s 



7D>h^-y(?)it 
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